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(57)Abstract: 

PURPOSE: lb provide a speed change gear which 
can operate a cable for change gear which changes 
speed by small force and has a simple structure. 
CONSTITUTION: In a speed change gear for 
bicycle which is provided with a change gear 
mechanism 32 connected to one end of a cable for 
change gear 4 and controls the change gear 
mechanism 32 by the operation of the cable for 
change gear 4, a cable for (deration change gear 
means 10 which operates the cable for change gear 4 
by moving a part on the halftvay of the cable for 
change gear 4 in the direction of crossing of the cable 
and a drive section 60 which drives the cable for 
change gear operation means 10 through a cable for 
drive 70 are provided, and the cable for change gear 
operation means 10 and the drive section 10 are 
attached to a vehicle at positions where they are 



apart each other. 
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CLAIMS 
[Claimfe)] 

[Claim l] It is the geaibox for bicycles which is equipped with the gear change mechanism 
which is eqviipped with the following and characterized by attaching the aforementioned cable 
operation means for gear change, and the mechanical component in vehicles in the position 
estranged mutually, respectively, and which was connected to one edge of the cable for gear 
change, and controls a gear change mechanism by the operation of the cable for gear change. A 
cable operation means for gear change to move a portion in the intersection direction of a cable 
in the middle of the aforementioned cable for gear change, and to operate the cable for gear 
change. The mechanical component which drives this cable operation means for gear change 
through the cable for a drive. 

[Claim 2] It is the gearbox for biqydes according to claim 1 characterized by attaching the 



a&rementioned cable operation means for gear change in a body fi^une while the 
aforementioned mechanical component is equipped with the motor which **** or loosens the 
aforementioned cable for a drive, the control section which outputs an indication signal to this 
motor according to roUing-stock-nm conditions, and the power supply linked to a motor and a 
control section and the aforementioned mechanical component is attached in a saddle lower 
part. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial AppHcation] this invention relates to the gearbox for bicycles. 
[0002] 

[Description of the Prior Art] Conventionally, there are some which were equipped with the 
derailer which hangs a chain on two or more steps of gear change gear and two or more steps of 
this gear change gear again, and the cable for gear change linked to this derailer as a rear 
changer of a bicycle. By operating manually the gear lever attached in the point of the 
aforementioned cable for gear change, this equq}ment operated the cable for gear change in the 
length direction, and has selected the position of a gear. 

[0003] Howevei; with such a gearbox, in order to grasp a brake lever at the time of a slowdown, 
there was a foult that slowdown and gear change could not be performed simultaneously. Then, 
the equipment which performs gear change operation automatically is also devised. For 
example, there are some which were indicated by JP,2- 133991,11. With the thrust of the 
solenoid produced according to the rotational frequency of the tire of a bicycle, the automatic 
gear of this bicycle pulls a gear chan^ cable in the length direction, and changes gears. 
[0004] 

[E*roblem(a) to be Solved by the Invention] With such eqviipment, in order to pull a gear change 
cable in tiie length direction at the time of a slowdown, much power will be consiuned, the 
whole equipment wiU become enlargement and cost quantity, and it will become practical use 
from requiring the big length force with what is not suitable. 

[0005] this invention is made in view of the aforementioned matter, and let it be a technical 
technical problem to ofiCbr an operational gearbox for the cable for gear change which performs 
gear change operation according to the Uttle force. Moreover, let it be a technical technical 
problem to offer the equipment which enables the existing bicycle to attach an operational 
gearbox for the cable for gear change by post-installation easily according to the Uttle force. 
[0006] Moreovei; let it be a technical technical problem to offer the equipment which changes 
gears automatically by the low cost with simple structure. Furthermore, let it be a technical 
technical problem to offer an electric gearbox with Uttle power consumption. 
[0007] 

[Means for Solving the Problem] The following meanses were used for this invention in order to 
solve the aforementioned technical problem. 

In the gearbox for bicycles which is equipped with the gear change mechanism connected to one 



edge of the cable for <snmmaiy of this invention> gear change, and controls a gear change 
mechanism by the operation of the cable for gear change It has a cable qieration means for gear 
chai^ to operate the cable for gear change, and the mechanical component which drives this 
cable operation means for gear change through the cable for a drive, and the aforementioned 
cable operation means for gear change and the mechanical component are attached in vehicles 
in the position estranged mutually, respectively. While attaching the aforementioned 
mechanical component in a saddle lower part, as for the aforementioned cable operation means 
for gear change, attaching in a body frame is desirable. In addition, as for the body frame which 
attaches the cable operation means for gear change, it is desirable that it is the down tube of the 
body. 

[0008] [Component] The aforementioned cable operation means for gear change moves a 
portion in the intersection direction of a cable in the middle of the cable for gear change 
(variation rate), and operates the cable for gear change. 

[0009] And as for the aforementioned cable operation means for gear change, it is desirable to 
constitute so that a portion may be moved in the right-angled direction (the rectangular 
direction) of a cable in the middle of the cable for gear change. Moreover, the aforementioned 
cable operation means for gear change can be equipped with the connection implement it 
connects [ connection / portion ] in the middle of the cable for gear change, and the cable for an 
operation linked to this connection implement, and the cable for an operation can be formed as 
the end section of the aforementioned cable for a drive. 

[00 10] Moreover, the aforementioned cable for gear change and the aforementioned connection 
implement can be connected possible [ sliding ], and it can have a manual operation means to 
operate the cable for gear change in the otherend section of the cable for gear change. 
[OOll] Furthermore, the aforementioned cable operation means for gear change can be 
constituted so that it may have an energization means to energize the aforementioned cable for 
an operation in the direction for gear change of a cable, this energization means •* an elastic 
body " a spring can be illustrated preferably 

[0012] The aforementioned mechanical component can be constituted so that it may have the 
motor which **** or loosens the aforementioned cable for a drive, the control section which 
outputs an indication signal to this motor according to rolling-stock-run conditions, and a power 
supply linked to a motor and a control section. 

[0013] The aforementioned control section can be considered as composition equipped with the 
bus which connects these with a central processing unit (CPU), read-out / write-in memory 
(RAM), the memory (ROM) only for read-out, and an I/O device (I/O). Moreover, the run 
conditions at the time of a control section outputting a signal to a motor are things, such as 
speed of vehicles, and an inclination state of the road sur&oe vehicles run. 
[0014] Moreover, as for the aforementioned cable for a drive between the aforementioned 
mechanical component and the cable operation means for gear change, to insert free [ sUding in 
an outer cable ] is good. In addition, you may make it a mechanical oonq)onent attach the 
aforementioned control section and a power supply in vehicles independentiy. 
[0015] 

OPvmction] When a mechanical component drives the cable operation means for gear change 
through the cable for a drive, moves a portion in the intersection direction of a cable in the 
middle of the cable for gear change and operates the cable for gear change, a gear change 
mechanism is controlled. Moreover, the reaction force from the cable for gear change is 



distributed by the cable operation means for gear change, and the mechanical component 
through the cable for a drive. 

[0016] When a mechanical component is equipped with a motor, a control section, and a power 
supply, a control section controls a motor according to run conditions, the force of this motor 
**** or loosens the cable for a drive, and it drives the cable operation means for gear change, 
and operates the cable for gear chai^. 

[0017] It becomes good [ appearance ], without causing trouble to operation, since the device for 
gear change is not enlarged by one place of the body, if the aforementioned cable operation 
means for gear change is attached in a body frame, while attaching the aforementioned 
mechanical component in a saddle bwer part. 
[0018] 

[Example] Hereafter, one example of this invention is explained based on drawing 1 • drawing 
9 . The rear derailer 34 with which the gearbox for bicycles of this example hangs a chain 8 on 
two or more steps of gear change gear 32, and two or more of these gear change gears 32 again, 
The cable 4 for gear change linked to this rear derailer 34, and the cable (q[)eration means 10 for 
gear change and the manual operation means 9 which carries out the variation rate 
Gnovement) of the cable 4 for gear change, The mechanical component 60 which drives the 
cable operation means 10 for gear change, and a speed sensor 20, It consists of a control section 
5 which outputs a signal to the cable operation means 10 for gear change while inputting the 
signal from this speed sensor 20, and a crank rotation detection sensor 47 which detects 
rotation of a crank 43. 

[0019] One edge of the aforementioned cable 4 for gear change is connected with the rear 
derailer 34. Moreover, the otherend section of the cable 4 for gear change has connected with 
the gear lever 9 which is a mantial operation means. When the aforementioned rear derailer 34 
moves to the shaft orientations of a wheel, between two or more gear change gears 32 by which 
the chain 8 was attached in the rear wheel shaft 31 can be spent again, and gear change is 
performed. In addition, the rear derailer 34 has tension-pxilley 34a for adjusting the tension of a 
chain 8, and jockey pulley 34b. 

[0020] The cable operation means 10 for gear change held in the case 15 is being fixed to the 
down tube 6 of vehicles. The aforementioned case 15 is malnng the cable 4 for gear change 
which meets the down tube 6 penetrate. And within a case 15, as shown in drawing 2 , a 
bracket 17 17a Reaches the 1st hole, and the cable 4 for gear change is supported by 17b the 
2nd hole. The bracket pulley 18 to which it shows the cable 12 for an operation is formed in the 
center section of the aforementioned bracket 17. And it has connected with the cable 4 for gear 
change through the connection implement 11, and this cable 12 for an operation pulls the cable 
4 for gear change in the right-angled direction, or can loosen now. In addition, the 
aforementioned connection implement 11 is making the ring configuration, and has connected 
it with the cable 4 for gear change fiiee [ sUding ] . And the coil spring 19 is attached between the 
connection implement 11 and the bracket pulley 18, and the cable 12 for an operation is 
energized in the cable 4 direction for gear change. Moreover, the aforementioned cable 12 for an 
operation is constituted as the end section of the cable 70 for a drive which connects the cable 
operation means 10 for gear change, and a mechanical component 60. 

[0021] On the other hand, the aforementioned mechanical component 60 is contained in the 
saddlebag 61 attached in the bwer part of a saddle. This mechanical component 60 is equipped 
with the motor 62, the cable gear 64 which **** or loosens the cable 70 for a drive with the 



driving fcrce of a motor 62, the control section 5 which controls the drive of the aforementioned 
motor 62, and the power supply 7 which suppUes power to a motor 62 and a control section 5. 
[0022] The aforementioned control section 5 was equipped with a central processing unit (CPU), 
read-out / write-in memory (RAM), the memory (ROM) only for read-out, and the I/O device 
d/O), and has connected these by bus. And the aforementioned speed sensor 20, the motor 62, 
and tbe crank rotation detection sensor 47 have connected with I/O (xe&r to drawings ). 
[0023] The set point for every gear position shown in drawing 7 is stored in RAM. In addition, 
this set point can perform [ the gear change speed region which the specification of the bicycle to 
be used and an operator wish ] change and adjustment now. Or you may make it read the new 
set point into RAM besides the set point used as criteria. In addition, drawing 8 is drawing 
showing the relation between the position of a gear, and the degree of wheel speed. 
[0024] Moreover, the execution plug ram mentioned later is stored in ROM. The driving force of 
the aforementioned motor 62 is transmitted to the cable gear 64 within the gearbox 63. 
Moreover, the power fiom a power supply 7 to a motor 62 is supphed through the electric wire 
66 for motors. Moreover, the aforementioned motor 62 is constituted by the ultrasonic motor 
and carries out a rotation operation in the actuation load fiom cable 4 direction for gear change 
only at the time of the drive instructions from a control section 5, without rotating. 
[0025] The aforementioned speed sensor 20 is constituted by the magnetic detection section 21 
attached in the sheet stay 25, and the magnetic substance 22 attached in the spoke by the side 
of a rear wheel. And whenever the magnetic substance 22 approaches the magnetic detection 
section 21 with rotation of a rear wheel 3, the magnetic detection section 21 sends a pulse signal 
(namely, whenever [ which a wheel turns ]). 

[0026] The aforementioned crank rotation detection sensor 47 detects rotation of the crank 43 
which supports a pedal 44, and outputs a signal to a control section 5. Moreover, the cable 70 for 
a drive between the aforementioned cable operation means 10 for gear change and a 
mechanical component 60 is an inner cable in the outer cable 71. 

[0027] Next, a process of operation in a control section 5 is e3q)lained. Drawing 6 is the flow of 
the executive program in a control section 5. If put into a power supply by operation of an 
operator, after initial setting is made at Step 101, in Step 102, it will be judged whether the 
crank 43 is rotating with the signal from the crank rotation detection sensor 47. When a crank 
43 rotates and the chain 8 is rotating, shift to Step 103, make a motor 62 rotate reversely, and 
the cable gear 64 is made to rotate reversely (it sets to drawing 3 and is a clockwise rotation), 
and by loosening the cable 70 for a drive, the cable 12 for an operation which is the end section 
of the cable 70 for a drive operates the cable 4 for gear change (relaxation), and drops a gear. At 
this time, the cable 12 for an operation operates the cable 4 for gear change smoothly according 
to the energization force of a coil spring 19. Acrank 47 does not rotate, but when the chain 8 has 
stopped, it becomes the circulation routine of Step 102. 

[0028] It is judged whether the inverse rotation of a motor 62 fiilfills 2 seconds with Step 104. 
When the inversion of a motor 62 does not continue till 2 seconds, it becomes the diculation 
routine of Step 103, when a motor 62 is reversed 2 seconds or more, it shifts to Step 105, and it 
is memorized that a gear position (PG) is the 1st speed. In addition, in this example, if a motor 
62 is reversed for 2 seconds, a gear position will descend from the top's condition to the state of 
the 1st speed. 

[0029] Next, each set point corresponding to a gear position (it is the 1st speed in this case) is 
called at Step 106. Namely, gear position PG When it is the 1st speed, the threshold (VUP) for 



gear up is 5 km/h, and the threshold (VDOWN) for gear down is 0 km/h. moreover, the 
motorised time set point CTUP) for gear up - 0.3sec(s) - it is - the motorised time set point 
(TDOWN) for gear down - Qsec it is (refer to drawing 7 ) . 

[0030] And based on the information fix)m a speed sensor 20, it is judged at Step 107 whether 
the speed (\0 of a bicycle is quicker than 5 km/h which is the threshold for gear up of the 1st 
speed. When the speed of a bicycle is quicker than 5 km/h, it shifts to Step 108, and when later 
than 5 km/h, it shifts to Step 112. It is judged whether the crank 43 is rotating, when not 
rotating, it becomes the circulation routine of Step 108, and when the crank 43 is rotating, it 
shifts to Step 109, a motor 62 is rotated normally, and a gear position is made to raise at Step 
108. And it is judged at Step 110 whether it is fewer than 0.3sec(a) whose drive time CTM) of a 
motor 62 is the motorised time set point &r gear up. When there is less drive time CTM) of the 
aforementioned motor 62 than 0.3sec(3), it becomes the circulation routine of Step 109, and it is 
0.3sec. When it results, the drive of a motor 62 is stopped, and it is memorized that it is the 2nd 
speed of a new gear position which added 1 to the 1st speed which is the original gear position 
at Step 111. 

[0031] Moreover, at the aforementioned step 112, it is judged whether the speed (V) of a bicycle 
is slower than h in km [ which is the threshold for gear down of the 1st speed / 0 / /]. Since it 
cannot be later than 0 km/h, in the case of the 1st speed, from Step 112, it shifl;s to Step 117 
altogether At Step 117, it is judged whether speed (V) is [km/0//h], speed shifts to Step 118, 
when the bicycle has stopped by 0, and when continuing stopping for a long time than 3 
nunutes, the whole equipment serves as poweroff automatically Moreover, the negative branch 
of Step 117 and Step 118 serves as a circulation routine of Step 107, 

[0032] From the aforementioned step 111, it becomes the circulation routine of Step 106, and 
each set point corresponding to the 2nd speed is called at Step 106, and operation of each step is 
made hke the above-mentioned below. 

[0033] In addition, when it results in Step 112 in the gear position more than the 2nd speed, it is 
judged whether the speed (V) of a bicycle shifts to Step 113, when later than the thieshoU 
(VDOW>0 for gear down, and the crank 43 is rotating. When it becomes the circulation routine 
of Step 113 when the crank 43 is not rotating, and a crank 43 rotates and the chain 8 is rotating, 
after reversing a motor 13 at Step 114, it is judged whether it is fewer than 0.5sec(s) whose 
motorised time CTM) is the motorised time set point for gear down. And the affirmation branch 
of Step 115 serves as a circulation routine of Step 114, and a negative branch memorizes the 
new gear position (PG) which shifted to Step 116 and subtracted 1 from the original gear 
position, and serves as a circulation routine of Step 106. 

[0034] As mentioned above, according to this example, the variation rate of the cable 4 for gear 
change by the cable operation means 10 for gear change can be performed by the few force 
(about 1/2) rather than it pulls a cable in the length direction. 

[0035] That is, if the force which lengthens the cable 4 for gear change to the shaft orientations 
is set to P, the angle made by deformation of the cable 4 for gear change is set to theta and the 
force which lengthens the cable 4 for gear change in the right-angled direction is set to F as 
shown in drawing 8 showing the state where the cable 4 for gear change was lengthened in the 
right-angled direction, it is the relation of these force. F=2 P-COS (theta/2) It is e5q)ressed. The 
force F which theta lengthens in the right-an^ed direction in 151 degrees or more ftom this 
understands a bird clapper below the half of the force P lengthened to shaft orientations. In 
addition, the force F which lengthens the cable 4 for gear change in the intersection direction 



becomes smaller than the force P lengthened to shaft orientations, by lengthening the cable 4 
for gear change in the right-angled direction fiirther, prevents generating of unnecessaiy 
component of a force, and can make smaller the force F to lengthen. 

[0036] Thus, while there is Uttle consumed electric current of a motor 62, it ends and can 
miniaturize equipment according to the force F lengthened in the right-angled direction being 
small, it becomes possible to make capacity of a power supply small 

[0037] And it was made to be attached in vehicles in the position which estranged mutually the 

mechanical component 60 and the cable operation means 10 for gear change, respectively by 
connecting the cable operation means 10 for gear change which puUs the cable 4 for gear 
change directly, and the mechanical component 60 equipped with a motor 62 or a power supply 
7 by the cable 70 for a drive. For this reason, the gear change-related equipment attached in the 
down tube 6 can be miniaturized, and pedal operation of an operator can also be performed 
good. Moreover, since the reaction force in the case of operating the cable 4 for gear change is 
distributed by the cable operation means 10 for gear change, and the mechanical component 60, 
it is not necessary to attach firmly the cable operation means 10 for gear change, and a 
mechanical component 60 in vehicles, and simplification can be attained. 
[0038] Moreover, the automatic gear which can select the suitable gear position corresponding 
to an exact speed can be obtained by simple composition. Moreover, it becomes possible to 
attach an automatic gear in a bicycle easily, without changing the usual gear change 
mechanism. And the cable operation means 10 for gear change is stopped, and a gear position is 
made into the 1st speed (LOW gear), and if it is in the state to which the cable 4 for gear change 
returned, it can also change gears by operating the gear lever 9 which is a manual operation 
means with hand oontroL 

[0039] Moreover, in the case of the bicycle which prepared the icont derailer in the crankshaft 
side other than a rear dersdler, the same equipment as the cable operation means 10 for gear 
change can be connected [cable / for gear change / linked to a front derailer]. 
[0040] 

[Eflfect of the Invention] Accordii^ to this invention, an operational geaibox can be offered for 
the cable for gear change which performs gear change operation according to the Uttle force. 
[0041] Moreover, by having attached the cable operation means for gear change, and the 
mechanical component in vehicles in the position estranged mutually, respectively, the device 
for gear change is not enlarged by one place, and trouble is not caused to operation. 
Fxulihermore, siace the reaction force from the cable for gear change is distributed by the cable 
operation means for gear change, and the mechanical component, it is not necessary to attach a 
device in l^e body firmly, and simplification of a device can be attained. Moreover, since the 
device for gear change is not enlarged by one place, it becomes good [ the appearance of 
vehicles]. 

[0042] Moreovei; the Uttle force enables the cable for gear change to attach in the existing 
bicycle by post-installation easily in an operational gearbox. Moreover, the equipment which 
changes gears automatically can be offered by the low cost with simple structure. 
[0043] Furthermore, an electric gearbox with Uttle power consumption can be offered. 



['Dranslation done.] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] Drawing showing the state where the gearbox of one example of this invention was 
attached in the bicycle 

[Drawing 2] The cross section of the cable operation means fer gear change in an example 
[Drawing 31 The motor in an example and the gearbox section are the fix)nt view made into tiie 
cross section a part. 

[Drawing 4l The motor in an example and the gearbox section are the side elevation made into 
the cross section a part. 

[Drawings] Drawing showing the outline composition in an example 

[Drawing 6] The flow chart of the executive program in the control section of an example 

EDrawiag 7] Drawing showing the set point in each gear change gear in the control section of an 

example 

[Drawings] Drawing showing the relation between elevation and descent of each gear change 
gear in the control section of an example 

[Drawing 9] Drawing showing the appUed force in the cable control xmit for gear chai^ of an 
example 

[Descrq)tion of Notations] 

3 .. Rear wheel 

4 .. Cable for gear change 

5 Control section (ECU) 

6. .Down tube 

7. .Power supply 

8. .Chain 

9 .. Manual operation means (gear lever) 

10 .. Cable operation means for gear change 

11 .. Connection implement 

12 Cable for an operation 

15 Case 

17 Bracket 

17a ..The 1st hole 

17b ..The 2nd hole 

18 Bracket pulley 

19 Coil spring 

20 Speed sensor 

21 .. Magnetic detection section 

22 .. Magnetic substance 

25 Sheet stay 

31 .. Rear wheel shaft 

32 .. Gear change gear 

34 Rear derailer 

34a .. Tbnsion pulley 

34b Jockey pulley 

43 ..Crank 



44 .. Pedal 

47 Crank rotation detection sensor 

60 .. Mechanical component 

62 .. Motor 

64 .. Cable gear 

70 .. Cable &r a drive 

71 ..Outer cable 



[IVanslation done.] 



mB*mmsf (jp) 02) i2t H 1^ ^ S <a) ammm&mm 

#il¥8- 104282 

(43)^0 ipjfi 8 #0996) 4^230 



B6 2M 9/12 Q 
25/00 Z 



SaSRdi ll3R«Oft2 OL (±7 JO 





4^1¥6-240330 


(71)ii)eA 


000000616 












iFJiK6^a994)10^4B 


































(72)jen# 


























i«r;ii tz 








nim^^-m. 5 TB 4 ii7i^:^v-+ 
















#a± i& (^2«) 











(54) Bsno^ft] Biefc^sg^e 



(57) 

lot. j:©^affl^r-:/;pgf^^ei o^&siIffl^^- 
:r;^7o*:^^^Tl£«l■rsBfta56o^:*^i^, SSSffl 




( 2 ) 

1 

m^fumMt^'E-f' t. zL<D=E-i'\zmm<DMfT^ 

«iszmmmi^\^)i'T:^izWin»'^txi>tt^iz. «fE 
^^mm^-zfrni^^mtm^y u-Aiz^mf^nx 

s. 

mmommfiwtm] 20 

[0 0 0 1] 

[£iii±«>i)M^^] :«:fe^», si&mm<o&mmsiz 

[0 0 0 2] 

[0 0 0 31 Lii^L. C©a;5&S:«SIBTH. 

c:»4:/u-=»' w?- t«Ji$ Hi^cff A 

ff^SBfe^sgsnrvis. 339 
9 i#icEasnfct)®*«fc5. 

[0 0 0 4] 40 

[0 0 0 5] *^?gttgt[E5^lCg*-*^?nfct)©T* 

0, s^mmf^t:fjo^mmy--/)vt^m<oij\z^om 

SBSK#ogfe»lcSa«c«#tt»wTS0#t:t&n-5 50 



1#S¥8-1 04 2 8 2 
2 

[0 0 0 6] gliMC^iiSifT^gBSr. ffi^Ji 

[0 0 0 7] 

ntc^mmm^mx, ^mm^-zfjvmmiz^v&m 

[0 0 0 8] C«jSS*] ME3Safflir-:/;i.g|fp^g!: 
■5. 

[0 0 0 9J -tLT. msi^mmir-yjvmt^^mt. 

\zM^W)rz^^^zm0i■r^cti)mt.L\^^, $ 
it. WE^iiiffler-yji/^f^^ett. ^mm^-fjio 
m'pm^izm&r^miSimt, z<om»M:tz^mt^t\F 

[0 0 10] Sfc. itIE«iSffl^r-:^;ptj9Ea«At 
[0 0 1 11 iaE^afflir-:/;psff^a»i. 

[0 0 12] tammsimt, tsEeftffly-:^;V^?i5i 
[0 0 13] iaE^»S5tt, 09>itf, t^ifflsgg (c 

PU) . tt*taix/»*a*;ttU (RAM) . tt*ttl 

H?ffl:)^^:U (ROM) , Xmiimm (I/O) i:, d 



( 3 

3 

[0 0 14] ifc. tfssimwi&tmmm^--:fmm 

V». 

[0 0 1 51 

[0 0 16] mmm^. t-^. mmu. m.m^mx.^ 

20 

[0 0 17] ItrEIBSiSS-y-H-'I'T^JCStOmtiii: 
[0 0 18] 

[*ffi09] BIT. *5!?g®-|liS«l$:01~09CS-cf 

4*^fi mm) ri>&mm^-:f)mf^^mioRi^ 
r^)EaS86 0i:, 7.hr-H-fe>-y-2 ot, e:©xtr- 

t;Az oiaG*tt»r 7 ^i' scttffl-fe >1J- 4 7 1 
[0 0 19] l3E^jifflir-:/;u4(D-:;&0ffiffitt. u 
;P4C5fi6;^oSgSKtt. ^KSf^^eTSs^i'W^-g 
isiic^ibr-sciticio, f^x->8jJ<Stltt3 lie® 

o#w&*ifctt»cD«af5»'-v3 2w«»»t»A6n. « 

3 4tt. f^x->8©!i*S:SSSEr4fc*©x>->3> 
U 3 4 a t y 3 ?/ U 3 4 b t *W LTl-* 

[0 0 2 0) *:^©3''0>5"i-y6 ictt. 7, 1 5 



#^¥8-1 042 8 2 
4 

fflir-:/;i.4SSa$-a-TI'^-5. -Ir-T, 1 5rt 

Tli, a2ICS-r<tPlcy7'^S' hi 7©^1?L1 7 a 

}V\2^^Piti>^v'ry h^-'J 1 8*«^Jt6nTti 
-eUT, C©ff»ffl^r-:/;H 2tta»*l i*^t- 

4 *-€-©itA*lS]tc5l3i 0 $5V>«?fegT^5 J; 3 
oTti^.. ;ft*3. gasaSftl ltt'J>i^Jgtt*)ibT 

2Saffldr-:/;U4tfi»g«EtS«UT«ri«. -t 
UT. aSAi it:/7^r5/h:/-'Ji stoiJBfctta 
'f;i';^7''j>yi 9*tiio#tt^nT:fe»). i^mm^- 

:/;H 2$^afflir-yjl.4:*lRlC#»LTV»-5. s 
gl OiBi!i8?6 0t&ftiK-r<5Bftffly-:/;i'7 0© 
[0 0 2 1] la^iiifise o»±. tJ- h;uot65«c 

C®ffiSig86 0tt. t-5'6 2i:. t-^6 2©KSi* 

6 4 1 . ttEt-^' 6 2 (Dmwii:mmt^mmu 

5 t. t-^ 6 2Rt^tt«I»5fc«**«ite-r5««7 

[0 0 2 2] laiHsywesstt. f^jag^g (cp 
u) . jiii^m\^/mi&3if-)<=E^j (RAM) . tfi^mh 

(ROM) . xmti&m (I/O) £tiA. 

WE;^e- H-fe>1*-2 0 1*-^' 6 2 i:4'9>i'lHlltett 
iH-t>-y-4 7i*t««bTVi« (B5#!i) . 

[0 0 2 3] RAMICti. 07lrS5-r&^-^ftMrtO 

3tfi®fiHC, Sifc)&:l8Sfi^&RAMlrK*>i=tri;^JCt 

[0 0 2 4] ifc. ROMttt. gj^-r^Sfry^i^? 
AA«fettUT*S. iaEt-^'6 2 0Bf!i*tt^-\'3H^/ 

i'X6 3rtTir-:/;p:^^6 4l:essnTti«. * 

fc. miS7A^e,^r-^'6 2'vom*tt^:-^'fflp^6 6 

»t-^'icj;0««sn. ^affl^r-:/;|.4:&f5j*^e© 
[0 0 2 5] l3EXtr-K-t>lJ-2 0«. ->-hXx- 

2 5t:ii0#ttenfcisa«feaa2 1 1. Stiffl©:^# 

-i^«CllO#»te.n*:Kttft:2 2 tlCj;r)«lric$nTV» 
■5. -tbT. S^30I5ieiCfPt>Tett«:2 2*taft« 

»ffi2 iiciss-r^gc (r&t)-6*te*i-@Gt-5S 



( 4 

5 

[0 0 2 61 MEi'7>i'iHie«iia-fe>-tJ-4 7tt. 

;i/4 4 *3£J*-r5i'7>i' 4 3©|5ieS:«|ftlUT$'J»gB 

[0 0 2 71 ^tC. ^ffllgK5lc43lt^i(lffi^S^ltt?B-r 
•5. 06ti^«ie55{C*5ttSllfT7'Dif7A<D7a-T- 10 

y 1 0 1 iCTlOM^^diJS^nfcft. 7.=rv-f\ 0 2 (C 
iSViT. i'7>i'lsie«iai-t>lJ-4 7ji»6cD^^ICj; 

i'9>i'4 3*<iI«EbT5=-x->8*«ia»bTlr»5«^ 

e, :>^x-yyi 0 3IC^ffbT^-^'6 2'&jS»I5Ig$-e- 
T^r-:r;p^ir6 4S:jS*lHie (a3lc:*V»T«pfl-EI0) 
S*. B»ffl^r-:/;i,7 o*afefi-r«2:tK:J:DB»fll 
'r--f)V7 0®-ffi85T*-5fPi!)ffl^-:^;n 2*«^j^ 
ffl^-:/;u4*f^i!) s-a-T^-vsrKT^-B-^. 20 

^r-:/;n 2ttnitK:«jtffl^r-:/;W4i£ffftSii-5. 

i77>i'4 7*i|HlG-ti-r , f^x->8*<f?±l^Tt»5« 

1 0 2o«SR;u-?>tJa:s. 

[00281 7s=rv-f\ 0 4 Tttt-i' 6 2 ©jSlsIgAt 

!&t2©>J-Me:4V>Jli'&tts XxyT'l 0 3®ffi^;i/-5^ 
>i:340. t-:J'6 2*«2i^6l±ieGLfcJi^ttXxy 
7^1 0 SfcSffrUT^^ttS (P. ) *njiT**J:t 

!»*Ei6*n-5. )4*3. *IIJS«Ttt. ^-^'6 2*<2e> 30 

[0 0 2 91 :5^7"yyi oetcT^ftata (t© 

V»« <V„) tt5kB/hT*D, *ti''"!»>fflU*V»tt 
(V.,„) »40kiii/hT?*-5. ^•\'7-;':/"ffl^-^' 
BK^HiaiSM (T.,) tt0.3secT*0. ^^Ti^^y 

m^^-^mmnmc^^ (t,.,.) «osec t*^) (s 

7#!!9) . 40 

[0 0 3 01 -5-UT. T.y-y-flOl^ZX. ;^tf-H-fe 

>tj- 2 o*^e ee*©iig (v) *ti 

tt;^xy:?'l OStC^ffL. 5kia/h± 0 "bilVi^^ttX 

1 2ic^ff-r-5. 0 8Ttt. i77> 

j'4 3*t|5ieLTl»-5*»5*»d»fl9r^^n. EHglxTt»& 
0 8oasi;i'-^>t;&:0. i7y> 

i'4 3*<lHiebTl»5«^ttXxv7'l 0 9tC»ftUT 
t-^'G 2*jEeS-frT*-V'€l:B*7'5'7^*-&<&. -tlx 50 



#H¥8- 1 0 4 2 8 2 
6 

T, 7.f-y-fl lO\ZX=^-fQ2(DmMmm (T, ) 
ti^^\7y yffl t-^BSi^PBliaitfflT^-S 0. 3 sec J: 

(T, ) *tO. 3secJ;0fcj!>&HS^ttX7^?;:/l 
0 9©«S;P-5'>t;40. O.Z%tc \Z^-:>tz^%M 
^-^6 2©ffi®i*i^?±Sn, Xx'^yi 1 ITtc©* 
1 afc 1 $SDAfc«rfc;i*-\'fill©2 ii-c 

[0 0 3 1] Sfc. H3EXx'yyi 1 2TH. Sfe*© 
as (V) *ni^®^i'^'C;>fflU#t>fi[Ta&-5 0km/h 
J:0t)atii6^S*»*«*ll»fSn«. Oka/hJ;0'bjIt»Ct 

«a&0A;iViOT, ijioJi'&ttxx<>:/i 1 2*^&tt 
■T'^TXx^':?'! 1 7'sg;ff-r-5. Xx^yi 1 7T 

fi. iis (V) ifiQWhx&^i^^ii^tim'Si^n. 

*tOTi6«*t«titUTV>5«^ttX7-y:/l 1 8IC» 

fru. zi^ii*)^<wit\.mmz^^\t^mmz^m± 

[0 0 3 21 t3EX-r«y:/l 1 H)^e>\t7.7'yfl 0 6 
O^WV-^>t1i^, 7.'r'j-f\ 0 6CT2aicm 

[0 0 3 31 ft*. 2a!^±©:^i+«tglC*tiTXxy 

7^1 1 2K:M^fc«^, (v) w^'^^'O 

(v,.„) iotav^istt. xx^/^i 1 

3 t::g;fTUTi' 7>!^ 4 3*t|HieLTV>-5!i»S*^*<«»r 
d'7>i'4 3*«|5HEUTtiftV>®^f4Xx-y:/ 

1 1 3®fi!g;i^f^>tft»), if'jyo^zimf&XyX 

5^x->8*<|Hli!lUTU5€^ttXxy:/l 1 4lCTt 
-^'1 3*iS»<5$-ti^fcg. ^-^'Eii^ra (T. ) dt^ 
•\'^''»ffl*-^'Bfii»iaS!:3tMTfe5 0. 5secJ;r)t> 
il>ftVi*>g*^!fi*f9»fSn*. -tUT. 7.7-'j-f\ 1 5© 
«tttttXx5'yi 1 4©as;i/-5^>t&o. 

ttxx^/yi 1 6ic»fTUT7c©*-V'ae*^<& i 

fc«ffcft*-\'ffiB (P, ) *E«U, Xx?/:/10 6© 

[0 0 3 41 ^±.<r)^o\z:^^mm\ziin\i. ^mm'r 
-zfjvmvF^WLi Q\ziii>w&m':r--:f)VA<D^mt. 

^r-:/;i,*^©fiS3S»l^Jlc5ia*J:r3fe^&i'»:^ (2i^ 

© 1 gft) tCTfr ■5 -5 . 

[0 0 3 51 OSO. ^i^^r-y;|/4Sitft^I^lc5l 

v>&«fg«S-rH 8 (c^tUK. 3;iiffl^r-:/;i.4S-?- 
©tti;?ia]i;:§l<*S:PtU $3iffly-:/;i'4©«}gK: 
ioTffl*sASS-5i:b. saffly-:/;P4*iS^:& 
i6iK:5l<:*3*Fi:-r-5t, ::ne.©^©Kfftt F = 2 
p cos(fl/2) T^sn«. c:©i:tJ:»). 
5 iS«±ict3it5itft:^i6)ic5l<*Ftt. tt:;&ifi]{c§l 

:/;i.4*-c-©S5ll:*(6]ic5l<*F»i. tt;5fiS]ic5l<:bP 



( 5 ) 

7 

liatcSKJiticiO. ^mii^iJO^^i!^±L, §l< 
[0 0 3 6] C<DJzoiZ^MlflHZ^\<i]Fm^^\,^C 

[0 0 3 7] iE-tT. ^afflir— y;P4SriIS?lt>^S 

tix.5K»i856 0 ttimmm^-fji'i ormm.ri>c lo 
ic J: 0 . e«ris 6 0 t^mmir-:f}mr^^m i o * 

[0 0 3 8] Sfc. iEflt^iiKICjafSLfcSm^i'a 20 

bT^^^tinsia (Low^+) nbT. «affler- 

l^/t- 9 **ft«C J; D«f^UTfg2«fT5 C 
-5. 

[0 0 3 9] UTr-f U-70{|fiC, i'5>i^tt 

>VT^v-yt&mr^^mmtr-:fMz. ^mmi- 

[0 0 4 0] 

[0 04 1] t.1t. ^affly-:/Jl'Sf^^atBlig5i: 

mkmz^m^^tzr^t\tfi\>'^. ^et. ^sfflir- 

[0 0 4 2] *fc. saffl^r-:/;i'Sr^a®*icir)«l 



!^M¥8- 1 0 4 2 8 2 
8 

•5. 

[0 0 4 31 $6JC, iH«^:»3®iJ^;fil»mgi^iS^B$ 
(0®©W»^ci«?B] 

[01] *%?^o-|ll6«a|©^SB*iG»tc5iO# 

m 

[041 ^v&m\zm^^-9t^'^-i^viP7.m<o-u 

»fiStbfcfi!l®0 

[05] sij|{»jici}tt5m«^^&s^-r0 

(061 mkm<'iummzii\yi>m7zfa{fvh,(Dyu 

[07] lligM0«!lffll8Sfc*tt5#«jS=f-\'JC^WSR 

)6Mi£^t"0 

[081 *Jg«©IH|iP8RfCfelt5#|E2* •\'0±# • » 

[09] *jfi«©«igffly-:/ji.Mifffflt*5tt-5f^fflA 
*3R-r0 



3 • • 




4 • • 




5 • • 


mu (ECU) 


6 • • 




7 • • 




8 • • 




9 • • 




1 0 • 




1 1 • 




1 2 • 




1 5 • 


•ir— ;^ 


1 7 • 


• Zfy'iry Y 


1 7 a 


• -Bia 


17b 


• •^2?L 


1 8 • 




1 9 • 




2 0 • 




2 1 • 




2 2 • 




2 5 • 




3 1 • 




32 • 




34 • 




3 4a 




34b 




4 3 • 




4 4 • 




4 7 • 





( 6 ) 



6 0 • • SibSS 
6 2 • • ^-^f 
6 4 • • 'r--:f)V^\ 



8-104 2 8 2 



10 



7 0 • • mmmtr-^)i^ 
7 1 • • 7^9-'r-y)\' 



[HI] 



[04] 




34 34o 




[B5] 



[BI7] 



20 c |7^^agg|gte>^ 62 



ECU 



53 



T 
7 





PQ 


1 


2 




P6H 


IS 


Vup 
rKmVh) 


5 


10 




oo 


Vdovn 
(Km/hi 


0 


e 




Vh 




Tup 
(see) 


0.3 


0.3 




0 




Csec} 


0 


0.5 




0.5 



JMS£J)l 



( 7 ) 



i¥ 8-104282 



im9] 



( START ) 



~IOI 



102 



103 



104 




PG = I 



I06\ 



I07> 




N 



I08w 113 




I09v 



T 



X 




^5!ir^± tU^ 5 T a 4 #71 #18:/ 



